Objectives-To determine the eVects of a 1988 Maryland law that banned "Saturday night special" handguns on the types of guns used in crime. To determine if controls on the lawful market for handguns aVect the illegal market as well. confidence interval (CI) 2.0 to 2.5) to be the subject of a crime gun trace request in 15 other cities combined, than in Baltimore. Among homicide guns, a crime especially relevant for public safety, a comparable diVerence (RR 2.1, 95% CI 1.1 to 4.2) was observed. The proportion of Baltimore's crime guns that are banned is 12 percentage points lower than would be expected based on its demographic and regional characteristics alone. Among crime guns purchased after 1990, a much smaller proportion in Baltimore are banned models than in 15 other cities. Conclusions-Maryland's law has reduced the use of banned Saturday night specials by criminals in Baltimore. Contrary to the claims of some opponents of gun control laws, regulation of the lawful market for firearms can also aVect criminals. (Injury Prevention 1999;5:259-263) 
Do gun control laws aimed at regulating the lawful purchase of firearms aVect only law abiding citizens, or are criminals also aVected? This is a central, though largely unanswered, question for gun policy. Pro-gun advocacy organizations argue that criminals, by definition, don't obey laws and so restrictions on gun purchase or possession will only inconvenience the law abiding. 1 Others have reasoned that controls on the lawful firearms market may increase the real "cost" paid by criminals to obtain a firearm through illicit means. 2 If at least some criminals are sensitive to these changes in the diYculty of obtaining a gun, they may be less able or willing to obtain one unlawfully. Only if this latter argument is accurate, can gun control laws reduce the likelihood of injury or death associated with the criminal use of guns.
One gun control measure that continues to receive attention in the US and in other nations is to ban specific categories of firearms deemed especially dangerous or attractive to criminals. For example, Australia recently banned certain rifles and shotguns, 3 Great Britain outlawed most handguns, 4 and Canada prohibits assault weapons and certain handguns. 5 As early as the 1960s, the gun policy debate in the US began to include a focus on one such class of firearms, so-called "Saturday night specials"-handguns that have been described as unreliable, inaccurate, poorly made, easily concealable, inexpensive, and disproportionately involved in crime. 6 In 1968, the US Congress passed the Gun Control Act. Among the Act's numerous provisions is a ban on the importation of handguns deemed not "particularly suitable for or readily adaptable to sporting purposes". 7 Regulations implementing this language had the eVect of outlawing the importation of most small, poorly made handguns. However, the law allowed the manufacture and sale of domestic guns to proceed largely unchecked. Today a number of manufacturers located in southern California, described collectively by Wintemute as the "ring of fire", have filled this market niche. 8 Without federal law regulating the domestic manufacture and sale of these guns, several states have passed laws to ban Saturday night specials. On 23 May 1988, Maryland became the first state since 1975 to pass a law intended to ban the manufacture and sale of Saturday night specials. 9 10 The law established a Handgun Roster Board empowered to compile a list of handguns approved for manufacture and sale in Maryland. The law requires the board to consider nine factors in determining whether a gun is approved for sale, including its concealability, quality, reliability, and utility for legitimate uses. 11 As of 1 January 1990, no handgun manufactured after 1 January 1985 can be sold in Maryland unless it specifically appears on the handgun roster of approved guns.
Recently in the US, there has been renewed interest in regulating Saturday night specials. Under newly coined terms like "junk guns", legislative proposals in Congress would require domestic guns to meet the same standards as imported ones. 12 California 13 and Massachusetts 14 recently enacted new state laws to outlaw Saturday night specials.
Yet the eVect of Saturday night special bans on the type of guns chosen by criminals has never been assessed. Recent research, however, has demonstrated that persons with a criminal history were more likely to purchase or attempt to purchase small, inexpensive handguns than those without a criminal history. 15 16 If some criminals indeed favor specific kinds of guns, perhaps those preferences are resistant to change and criminals will aggressively seek out those gun models through illegal channels even if they are banned. Conversely, a law targeting the lawful market for a specific class of handguns, like Saturday night specials, might successfully disrupt the unlawful market as well, and aVect the use of these guns by criminals. Therefore, understanding how a ban on Saturday night specials aVects the types of guns used by criminals is an important first step to understanding the law's ability to aVect injuries and deaths associated with violent crime.
This study of Maryland's law banning Saturday night special handguns will (1) identify the proportion of all crime guns that are banned by the law, comparing Baltimore, Maryland with 15 other cities outside of Maryland that do not ban Saturday night specials, and (2) include multivariate and longitudinal analyses to assess whether observed differences between Baltimore and these others cities are, in fact, attributable to Maryland's law.
Methods

DATA SOURCE
Our analyses of the specific gun models used in crime relies on firearm tracing data compiled by the US Bureau of Alcohol, Tobacco, and Firearms (ATF). At the request of law enforcement oYcers, the ATF will trace firearms from their manufacturer to their first retail purchaser. In most cities and states, only a subset of all crime guns are traced, so analyses of specific gun models used in crime are subject to selection bias (PH Blackman. Paper delivered at Homicide Research Working Group Spring Symposium, Shepherdstown, WV, June 1997). However, in July 1996 the ATF began a project known as the Youth Crime Gun Interdiction Initiative (YCGII). Under the YCGII, 17 US cities, including Baltimore, Maryland, agreed to submit trace requests for all crime guns, defined as "any firearm that is illegally possessed, used in a crime, or suspected by law enforcement oYcials of being used in a crime". 17 The 17 cities are geographically diverse, representing 15 states and Washington, DC. Despite its name, the initiative was not limited to tracing guns associated with juvenile oVenders. YCGII data were available for the first phase of that project, the 10 month period from 1 July 1996 to 30 April 1997. Most of our analyses rely on trace requests, rather than completed traces. This eliminates another potential source of bias, if some gun models are more likely to be successfully traced to their purchasers. In one of the 17 cities, Washington, DC, most private ownership of handguns has been banned since 1976. For this reason, we excluded Washington from our analyses. None of the remaining 16 cities, other than Baltimore, bans Saturday night specials or all handguns.
BIVARIATE ANALYSES
We analyzed YCGII data to determine what proportion of the crime guns in Baltimore were among those banned by the Maryland law, compared with the other cities represented. We determined if a specific gun model was banned in Maryland, or not, as follows: (1) If the YCGII dataset included manufacturer, model, and caliber information for a given gun, we consulted the Maryland handgun roster; guns that do not appear on the roster are banned. (2) If the dataset included only the manufacturer and caliber, but not the model, for a given gun, we consulted gun publications to determine which model(s) that manufacturer produced. 18 If the manufacturer produced only one handgun model in that caliber, or if all of that manufacturer's handgun models within a given caliber appeared on the handgun roster, then we could determine the gun's legal status. Otherwise, or if basic manufacturer information was missing, we placed that gun into the unknown category. (3) The dataset identifies long guns (that is, rifles and shotguns) all of which are unaVected by Maryland's 1988 law. In this way, we were able to categorize all but 1311 (3.5%) of 37 439 guns in the dataset.
Most guns banned by Maryland's law were of low caliber. Therefore, we examined whether the law may have led to relatively more medium and high caliber guns being used in crime in Baltimore compared with the other cities. Following other research, small caliber was defined as .22, .25, and .32; medium as .38, .380, and 9 mm; and large as .357, .40, .44, .45, and 10 mm. 15 Long guns were categorized separately.
Maryland's law bans most, but not all, inexpensive, low quality handguns, and we hypothesized that some price sensitive consumers may have been particularly inclined to seek out these specific non-banned guns. To determine if specific handguns not banned by Maryland's law were more prevalent among Baltimore's crime guns, we compared the proportion of likely "substitution" guns among the cities in the dataset. We defined substitution handguns as those (1) not banned by the Maryland law and (2) with a suggested retail price of $150 or less in 1996. 18 Because homicide is the most completely reported crime, we also compared the pro-portion of banned guns among the subset of those crime guns linked with a homicide.
MULTIVARIATE AND LONGITUDINAL ANALYSES
The YCGII does not provide information for crime guns seized before the enactment of Maryland's law in 1990. Therefore, it is possible that any observed diVerences between Baltimore and the remaining cities, in the proportion of crime guns that are banned, might be explained by pre-existing diVerences among the cities themselves, and not by the eVect of Maryland's law in Baltimore. To examine this hypothesis, we estimated a multiple linear regression model for the per cent of crime guns in a city that are banned under Maryland's law. Potential covariates were chosen to reflect city level demographic characteristics that might aVect decisions to purchase small, inexpensive guns rather than other guns. These included the per cent of adults with income below the federal poverty line, the per cent of a city's population who were age 15-24 (since youth may be more price sensitive than adults), and the per cent who were black males (since this group is over-represented among firearm crimes, such as robbery, that might be associated with small, concealable guns). 19 These demographic data were obtained from the 1990 census. The model also includes a dummy variable to reflect the eVect of Maryland's law in Baltimore, and a regional dummy variable to capture any unmeasured regional characteristics. The dummy variables are set equal to 1 where the law or region is present, and zero otherwise. Dummy variables are commonly used in regression analyses evaluating gun laws. 20 21 As an additional eVort to determine if observed diVerences between Baltimore and other cities are attributable to Maryland's law, we examined the year of purchase for the subset of crime guns for which this information was available. For each year from 1985 to 1997, we determine the proportion of guns purchased in that year that were banned by Maryland's law and that were used in crime during the study period (1 July 1996 to 30 April 1997). If Maryland's law aVects which guns criminals choose, one would expect that Baltimore's crime guns purchased after 1 January 1990 will be less likely to be Saturday night specials than in other cities. Of crime guns purchased before 1990, however, the proportion in Baltimore that are Saturday night specials should be more comparable to the proportion in the 15 other cities. We limit this analysis to guns purchased from 1985 to 1997 because of the very small number of 1996-97 crime guns purchased before 1985.
Results
BIVARIATE ANALYSES
As of December 1996, more than 1000 diVerent handgun models appear on the handgun roster of approved guns. At the same time, more than 100 diVerent handgun models have been banned by Maryland's law, either because they have been specifically disapproved by the Handgun Roster Board, or because they simply do not appear on the list of approved guns.
Excluding Washington, DC, there were 34 219 guns in the YCGII dataset whose banned or non-banned status could be determined. Of these, 6350 (18.6%) were banned by Maryland's 1988 law.
Among crime guns, guns banned by Maryland's law were more than twice as likely (relative risk (RR) 2.3, 95% confidence interval (CI) 2.0 to 2.5) to be the subject of a trace request in the 15 other cities combined (19.7% of crime guns) than in Baltimore (8.7% of crime guns); see table 1. When we divided the 15 cities into four geographic regions, guns banned by the Maryland law were significantly more likely to appear in each region than in Baltimore, indicating that the overall result is not unduly aVected by the results for any one city. The diVerence was greatest for the eight cities in the northeast and south, regions that are arguably most comparable to Baltimore.
The crimes represented by the YCGII data include violent crimes, property crimes, and illegal gun possession. If only guns associated with a homicide are considered, banned guns are still more than twice as likely to be the subject of a trace request in the 15 other cities combined than in Baltimore (RR 2.1, 95% CI 1.1 to 4.2).
We identified six handguns that met our definition of a substitution gun. Most numerous among these non-banned guns were the Davis P32, Davis P38, and Phoenix HP22. Others included inexpensive handgun models made by HiPoint, New England Firearms, and Stallard Arms. Taken together, the six nonbanned guns were somewhat less likely (RR 0.8, 95% CI 0.7 to 0.9) to be among the crime guns in the 15 other cities (5.5% of crime guns) than in Baltimore (6.9%). If banned guns and these six non-banned guns are considered together, however, they represent 15.7% of crime guns in Baltimore, compared with 25.2% in the other 15 cities combined (RR 1.6, 95% CI 1.5 to 1.7). Thus, the reduction in the proportion of banned guns among Baltimore's crime guns is larger than any substitution effect to these six non-banned guns.
Similarly, there was no evidence of meaningful substitution to larger caliber handguns in Baltimore compared with the 15 other cities. In Baltimore, of 3757 guns for which caliber information was available 1048 (27.9%) were Figure 1 plots the proportion of crime gun models purchased in a given year that were banned by the Maryland law. It is important to recognize that all of these guns were associated with a crime in the 1996-97 study period; only their year of first purchase varies.
Taken together, for guns used in crime in 1996-97 in Baltimore, 13.6% of those initially purchased from 1985-89 were banned Saturday night specials, compared with 17.6% in the 15 other cities. For guns purchased from 1990 to 1997 (after Maryland's law became eVective), however, the diVerence between Baltimore and the 15 other cities is much larger: 10.4% of crime guns in Baltimore are banned models, compared with 32.4% in the 15 other cities.
Discussion
The proportion of all crime guns that are banned gun models is significantly smaller in Baltimore than in 15 other cities. Multivariate and longitudinal analyses suggest that this difference is likely to be attributable to Maryland's law banning Saturday night special handguns. By banning these guns in the lawful market, Maryland appears to have aVected the type of gun used in crime. This belies the argument, often raised by opponents of stricter regulation of firearms, that only law abiding citizens, and not criminals, are aVected by gun control laws. The consistency of the results among the subset of guns associated with a homicide suggests that these findings are highly relevant for public safety. In fact, other research has demonstrated that one of the guns banned by Maryland's law, the Raven MP-25, was the most frequently identified handgun among firearm related homicides and suicides in one city without a ban. 22 One concern regarding Saturday night special bans is that criminals will simply substitute similar or even larger caliber guns for those that are banned. Our data do not provide strong support for this argument. Although inexpensive, non-banned handguns were somewhat more likely to be among the crime guns in Baltimore compared with the other 15 cities; this eVect is modest compared with the eVect of the law on banned guns. Similarly, despite making generally low caliber Saturday night specials less common among Baltimore's crime guns, in 1996-97 the proportion of crime guns that were medium or large caliber was actually lower in Baltimore than in the 15 other cities combined.
There are several possible limitations to our analyses. As we have indicated, reliable tracing data were not available for guns used in crime before the law was implemented. DiVerences in the proportion of crime guns that are Saturday night specials, therefore, could represent baseline diVerences that were unaVected by the law. However, our multivariate analysis, controlling for demographic and regional diVerences among the cities, found that the variable associated with Maryland's law explained the largest share of the variance among the cities. In addition, among the 1996-97 crime guns purchased before the implementation of Maryland's law in 1990, the baseline proportion that were Saturday night specials was quite comparable in Baltimore and the 15 other cities. 
